). This follows from their finding that tetrodotoxin, which blocks the sodium-dependent action potentials required to activate axon-derived autapses, had no effect on autaptic currents in periglomerular cells. Instead, periglomerular autapses only required a depolarizing stimulus to directly open dendritic calcium channels and allow calcium influx, triggering exocytosis of GABA.
providing the first level of inhibition in the olfactory system. Anatomical studies have suggested that periglomerular cell dendrites both release GABA and express GABA A receptors [8, 9] . Smith and Jahr [3] thus set about exploring the synaptic physiology of these intriguing interneurons.
Using standard whole-cell patch clamp techniques in rat brain slices, Smith and Jahr [3] applied brief, depolarizing voltage clamp steps to the periglomerular cell soma. This protocol elicited GABA A receptormediated currents in the same cell. Because periglomerular cells are thought to release only GABA [1] , and because GABA is generally inhibitory (but see below), this result could not have occurred by the periglomerular cell exciting a recurrent GABAergic intermediary. Thus, periglomerular cells must express GABAergic autapses, where an autapse, defined in broad functional terms, occurs when neurotransmitter is both released and sensed by the same neuron [10] .
Inhibitory axo-axonic and axo-dendritic autapses have been described in the cerebellum, neocortex and hippocampal cultures [11] [12] [13] [14] , but the autapses reported by Smith and Jahr [3] belong to a new class, that of GABAergic dendro-dendritic autapses ( Figure  2 ). This follows from their finding that tetrodotoxin, which blocks the sodium-dependent action potentials required to activate axon-derived autapses, had no effect on autaptic currents in periglomerular cells. Instead, periglomerular autapses only required a depolarizing stimulus to directly open dendritic calcium channels and allow calcium influx, triggering exocytosis of GABA.
What are the physiological consequences of this autaptic response? The above experiments were done with a high concentration of chloride in the electrode solution to artificially boost the size of the currents (to about 300 pA, on average). Smith and Jahr [3] repeated the experiments using gramicidin-perforated patches to maintain the physiological chloride gradient. They found that the reversal potential for the GABA currents was around -50 mV -depolarized relative to the resting potential. This means that GABAergic periglomerular autapses will depolarize -not hyperpolarize -the cell under physiological conditions. Nevertheless, Smith and Jahr [3] found that GABA receptor activation still inhibited, rather than enhanced, action potential firing in the periglomerular cell. This was presumed to occur by the well-known phenomenon of 'shunting' inhibition, whereby an increase in membrane conductance is able to short circuit action potentials [15] . It remains to be seen, however, whether periglomerular cell autapses are powerful enough to be significant depressors of excitability in vivo.
These autapses were found to have other interesting properties. First, the transmitter release sites in the dendrite seem to be very close to the soma. This follows from the finding that the calcium chelator BAPTA, when added to the electrode solution, could diffuse into the cell and block transmitter release very rapidly. This fits with the morphology of the periglomerular cell, which has a short, bushy dendrite that arborizes over only 50-100 µ µm within a glomerulus [1] . Second, the release of GABA is often prolonged. This is apparent from the ragged, asynchronous appearance of many of the responses, particularly following longer voltage steps (Figure 2, right) . The fact that delayed, miniature synaptic current-like events were often seen suggests that high densities of GABA receptors can be present close to the release sites. In other cases a smoother waveform was seen, suggesting that sometimes the GABA has to diffuse much further to reach the receptors. In general, then, the architecture of these unusual dendro-dendritic autapses seems to be less tightly constrained than that of conventional synapses, perhaps allowing for more functional diversity.
Assuming the currents are large enough in vivo to be important, what function could they serve? Self-inhibition of periglomerular cells will relieve inhibitory drive onto the mitral/tufted cells, increasing their ability to transmit odor stimulation. This might explain the paradoxical result that periglomerular cells are GABAergic but have been linked to excitation as well as inhibition [1] . Why should they employ this unusual dendro-dendritic autapse for self-inhibition, rather than more conventional architectures? Perhaps their propensity for spillover of GABA onto nearby cells -for which Smith and Jahr [3] provide some evidence -enhances their computational power. It could also be an evolutionary accident. Dendritic release of neurotransmitter is a remarkably common feature of the olfactory bulb, being also present in the granule, mitral and tufted cells [1] , and may have fortuitously evolved as a preferred motif of this phylogenetically ancient brain structure.
Finally, the properties of these autapses per se are also interesting. Because the presynaptic terminal is relatively close to the soma, it is experimentally accessible and may be a valuable model system for studies of neurotransmitter release. Thus, periglomerular cells might illuminate general principles of neurotransmission, while at the same time reminding us of the variety and complexity of circuits that enable our brains to make sense of the world. Release site GABA GABA receptor cluster
